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Halogenated Compounds

Halogenated compounds are compoundsjA^^

chlorine, bromine, or fluorine) added to them in place of hydrogen
atoms. Although halogenated organic compounds have been found
in nature, these are not significant compared to the synthetic chemi-
cals listed in the middle portion of Table 2-1. When halogen atoms
are introduced into organic molecules, many properties, such as solubility,
volatility, density, and toxicity, change markedly. These changes
confer improvements that are valuable for commercial products, such
as solvents used for degreasing, but they also have serious implica-
tions for microbial metabolism. The susceptibility of the chemicals to
enzymatic attack is sometimes drastically decreased by halogenation,
and persistent compounds often result. Consequently, bioremediation
technologies for these chemicals are still emerging.

There are two broad classes of halogenated chemicals: haloge-
nated aliphatics and halogenated aromatics.

Halogenated Aliphatics

Halogenated aliphatic compounds are compounds built from straight
chains of carbon and hydrogen with varying numbers of hydrogen
atoms replaced by halogen atoms. Halogenated aliphatics are effec-
tive solvents and degreasers and have been widely used in manufac-
turing and service industries, ranging from automobile manufactur-
ing to dry cleaning. Some highly chlorinated representatives of this
class, such as tetrachloroethene, are completely resistant to attack by
aerobic microbes but are susceptible to degradation by special classes
of anaerobic organisms. In fact, recent evidence shows that certain

Anaerobes can completely jcchkjjjyn^^                                 .......the, reta-

tive 1y _noritoxic_c_om goMil^....ffthenev which is readily decomposed by
aerobic microbes.

As the degree of halogenation in aliphatics diminishes, suscepti-
bility to aerobic metabolism increases. The less halogenated ethencs
may be destroyed by eometabolism when certain aerobic microbes
are supplied with methane, toluene, or phenol, as described earlier in
this chapter. Thus, a common treatment rationale for the highly chlo-
rinated aliphatics is to remove the chlorine atoms anaerobically, with
methanogens, and then complete the biodogradation process using
aerobic eometabolism. However, routine procedures for implement-
ing anaeiobic/aerobic sequencing to bioremediate sites contaminated
with chlorinated aliphatic materials are not yet established at the
commercial scale.